"APPROVED FO 


pes 


R RELEASE: 08/25/2000 


epee: 


a 


s. 


CIA-RDP86-00513R001651930002-4 


SSE SAE TR 


$/180/62/000/002/001/013 
Thrormomechanical treatment .... E193/E383 


1 150, 1 100, 1 050 and 1 000 °C. A “umber of test pieces 

e given conventional treatment (water-quenching) to obtain 
ontrol specimensjfor comparison. All the test pieces (whether 
enca-nardened of subjected to TMO) jwere aged at 680 ~C,for 
hours, after which they were~giver an additional treatment 
10 nours at 790 Ce followed by air-cooling so as to attain 


-dness corresponding to the indentation diameter eet 
1 


= - 3-7 mm. In addition to standard tensile tests at room 

t tests at 650 °C were carried out under conditions 

of snort and prolonged loading, the latter (i-e. creep) tgsts 
veins conducted under an applied stress of 59 or 45 Kg/iam . 

*o study and compare the progress of diffusion processes in 
terial subjected to THO or given the conventional treatment, 
the rate of diffusion was measured by a radioactive-tracer 
technique, entailing cutting a taper section across the diffusion 
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resion. 59 
A. thin film of Fe was electrodeposited on the specimens studied, 
which were then given a 150-hours diffusion-annealing treatment . 
at 800 a oe Rt vacuum, after which both volume and grain-boundary 
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on coefficients were determined. Overall diffusion 
ents were also calculated with the aid of the “ 

ion iaethod. Phase-analysis was used to study the effect 

plastic deformation on the process of carbide-formation 

during ageing. Electrolytic extraction of the carbide pnase 
from various test pieces was carried out in a 5% solution of 
hydrochloric ‘acid in methanol. The anode residues werg also 
examined by X-ray diffraction measurements. Preliminary / 
e:ramination of the microstructure revealed that, irrespective 

- of tne rolling speed employed during TNO, full suppression of 
recrystallization!nad been achieved in small (13 mm dianeter) 
test nieces only.' None of the TMO procedures used on large 

(66 mm diameter) test pieces had ensured suppression of the 

recrystallization process. The results of standard tensile tests 

+ 29 and 650 C, carried out on small specimens, showed that 

brought about a slight increase in UTS at 20 (from 
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108 - 114 kg/mm") but had no effect on the strength of steel 
f= . . . : s 
at 650 °C. The variation in plasticity was somewhat different. 
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tne rolling speed during TMO increased, the elongation 

« room temperature decreased below that of specimens 

ec in the conventional manner and then increased to 

S value. The sane applied to reduction in area which, 
attoxs THC entailing deformation by rolling at 13.5 m/min, attained 

a value of 55.2%, i.e. 255 higher than the value attained after 
conventional treatment. The results of tensile tests at 650 “C 

also snowed a slight increase in elongation of specimens 

subjected to TéMO, although reduction in area of specimens 

rolled at 13.5 m/min was somewhat lower than that of the control 
c<est pieces. The results of ‘accelerated creep fests conducted i 
on small test pieces under a stress of 43 kg/mm” showed that Let 
irrespective of the conditions during TMO, the time-to-rupture 

of the steels studied increased after cnis treatment by 20-25%. 

The CoP ee nouns increase for Specimens tested under a stress 


of 59 Ve se a amounted to 600%. Metallographic examination of 
eee specimens showed that recrystallization during TMO had 

seen completely suppressed in each of the specimens ‘examined. 
tuis was indicated by the absence of new small crystals which 
Card 
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usually formed in recrystallized material along tue 
caries of the original grains. A common specific structural . 
ure of all a earn subjected to TMO was distortion of 


boundaries which ad assumed a characteristic serrated 
ur. A penne Feature of specimens rolled during 
“6 at a speed of 4.5 m/min was well-developed subd- Structure. “ 
mo formation of sub-stxucture was associated with the formation _ 
so. viocks isevier as tens of microns in size) in the interior ov 


ins. The relatively large angular misalizauent of thesc 
<aA8 indica ated py the ease with waich tne block pounaarics 
etching. No sucin clearly defin red sub- 

od in specimens rolled curing TMO at RPguae 


ewas ovserve 
gs ve0cs, althougn in a 


few isolated instances © ,ere Was SOW? 
eviconce of block formation. Tre formation of the fine STLUCTULE 
couic bo attributed to polygonization jf processes and subsequent 
cecovation of the low-angle boundaries by tne soluto atoms anc 
Foc Omd~ DIAS @ partic eSe ~ Another speciiic foature of tue struc 4 
srocuced by QMO is tho} fragmentation of grains, lee sub-division 
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Anco parts whose dimension are coumeasurabie with 

- vac grains themselves. t would appear that 

Sve. LS mainly a result of intensive twinning-taking 

J ot plastic deformation. As Stated already, sone 

..U urocecures applied to laree (60 ma diameter) test 

JhOces ensured couplete supyression of recrystallization, the 

eitvent of which increased with depth so that an unrecrystallized 
seructure was observed only in the very surface layers of the 

‘ a+. in this case TMO had practicaily no effect on the Bes 
vesistance-to-creep of the steels studied. he results of pnase Aa 
wlalysis s , 
Suecimens subjected to TMO had increased considerably, it was 
independent of the rolling speed employed in-the course of this 

viient. The vanadium-carbide content of the material was 

tically unaffected by TMO. Finally, the results of diffusion 


svucies indicated that after TMO tae coerricient of volume 
-2fTusion of iron in steel'at 800 “C increased fourfold. Since, 
pig Ge Heda 


tS ©O 2 Seneral increase in the diffusion mobility, difficulties 
“exe encountered in determining the grain-boundary diffusion 
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o% iffusion coefficients we 
ausorption metinod. Comparison of the resul 
pieces with different structures showed t 


a 


diffusion coefficient for materials waich had undergone a 
BORE than twice as nigh as that for specimens given the is 

treatment. The general conclusion reached was 

ition to the previcusly established ogc en win Oy 

srain~boundary distortion caused by TMO,, the beneficin 

nis treatment on the high-temperature kisi erties of 

ociated wita an increase in the quantity of the 

pnase and, possibly, with refinement of the mosaic 

formation of slight texture. There are 4 figures 
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hoscow) 


TITLE: Some peculiarities in the mechanism of plastic 
deformation of austenitic steels and alloys in high- 
temperature thermo-mechanical treatment : 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo, 


no.3, 1962, 71-77 


TEXT: High-temperature thermo-mechanical treatment entails 
plastic deformation, carrie s above the ; 
recrystallization temperature. ecific 
features of the mec 

chromium-nickel-—manganese 

treatment was carried out at 1000-1100 

of 3-6 m/min to give 25-30% reductions; 

new grains being arrested by cooling in water. Resulting 
microstructures were compared with those produced by ordinary 
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its preferential 
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(Vivo) is proposed for a simil 
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stantial increase 
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according to the present authors, 
"Low-temperature thermomechanical treatment" 
(NTMO), the term "high-temperature thermomechanical treatment” 
ar treatment in which steel is 
deformed at a temperature above its recrys 
It has already been established that a sub- 
in the strength of steel can be brought about y 
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and 


Yhe effect of high-temperature thermomechanical 
treatment on the fine crys 


tal structure of austenitic 


Fizika metallov i metallovedeniye, v.13, no. l, 


in contrast to treatment which consists of plastic 
f steel below the upper limit of the martensitic- 
hoo - 600 °C), followed by. 


should be 


tallization temperature 


CIA-RDP86-00513R001651930002-4" 


Basra 
Pa 


a 


"APPROVED FOR RELEASE: 


yird BRAT Ts 


08/25/2000 


ee rd) cea 


The effect of e+e 
by this treatment and 
is partly associa 
of the material, 

texture. It was in order 
investig 
Experiments were ¢ 
6.3565 C, 045% Sis, 

0.3% Nb (alloy A 
O.5% Si, 0.3% Mn, 
pieces (square rods me 
air in an electric furnace, 
the various schedules employ 
a higher rolling spee 


8.0% Mn, 


20.09% Cr, 


cases, 
(56%) were used. 
treated in the convention 
given in column 4 of Table l- 


treatment was then studied by me 
dness and elec 
Lattice parameters of the 


measuring Vickers har 
temperature, determining the 
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ype alloy containing 0.05% Cc, 


) and on Nimonic t 
Al and 2. bs6 


0.6% 
asuring 11 x 1 
hot-rolled, 
ed being given 
d (5.7 m/min) o 
At the same time, 


al manner 
The effect of each type of 
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at this effect 
fine crystal structure 
f the second type and 
the 

nt paper was undertaken. 
Ni-Mn steel containing 
8.5% Ni, 1.5% V, 1.155 Mo, 


Ti (alloy G)- Test 

1 x 60 mm) were heated in 

quenched and then aged, 

in Table 1. In some 

r heavier reductions 
pilot test pieces were heat- 

by quenching from temperatures 


trical resistivity at room 
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solid-solution matrix, block dimensions and the magnitude of 
microstresses, and by evaluation of the character of texture 

of the specimens. Some of the typical results are given in 

Table 2. Similar results were obtained for alloy rm, Which, however, 
reauires supplementary study. The conclusions reached can be a 
summarized as follows: 

1) V?NO brings about substantial (in comparison with the 
conventional hardening treatment) changes in the shape of the 

grain boundaries and orientation of the grains, and markedly 

affects the condition of tine solid-solution matrix. 

2) VisO promotes more complete dissolution of the second phase 

on heating and more complete precipitation of this phase during 
ageing than the conventional heat-treatment. 

3) VINO brings about a decrease in the dimensions of the mosaic 
blocks (down to 0.05 p in the case of alloy A), this effect 

becoming less pronounced if higher temperatures or faster rolling 
speeds are employed. “ 

4) Quite large (up to 1 x 10°”) microstrains are set up in the y 
alloy as a result of VTMO, ageing or quenching from relatively eo 
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high temneratures. ose 
5) Materials subjected to VTMO have a texture close to axial, La] 
the ,111, direction being the preferred orientation. 1 TE 
parallel to the direction of rolling. 

6) <A maximum increase in strength is attained after VTMO 

followed by ageing. The beneficial effect of this treatment is 
associated with the precipitation of a large quantity of the 
sardening-phase particles, with more favourable distribution of 

this precipitate and indirectly with the reduced size of the 

mosaic blocks. There are 2 tables. 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals of the AS USSR) 
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Vabple Ls Schedules of VFO and subsequent heat-treatment of 


Lest pieces which were hot-rolled during VEO to 25% 
reduction at a rolling Speed of 1.5 m/min and then 
quenched in water. 


matertak wo. of Tomperature, 26 Rolling Areing 
treat- and tCempera- conditions ‘ 
ment holding time, ture, C Cc 
schedule hrs ae a 
[ 1150 - 1 hr 1100 750 - 4 hrs 
Alloy A Ir 1175 - Ll hr 1000 750 - 4 hrs 
XII 1206 ~ 1 hr 1200 750 - & hrs 
a es 
li I 1080 - 8 hrs 1080 700 ~16 hrs 
Core ee It 1080 = 8 hrs 1000 700 - 16 hrs 


s: 
ral 
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Table 2: Properties of Alloy A after VIMO Carried out 
according to schedule I fas given in Tahle 1| 


Type of Treatment Lattice resis- Block di- Ificro-~ Li eg 
awe : a 
parameter, tivity mensions deform ke/nm 
KX “yylecm cue ation, 
E-10 
Ae ee rae LLP ATT — endemenrererepanrereemey —_—_—__— a ne rere 


Conventional hard 
ening without 


aseing 34595 62.7 0.2 9 220 
Conventional hard- 5.592 61.2 = 10 290 
ening with ageing s0.2 “Ss 
VIMO (without “0.06 dy 
ageing) 3.598 65.4 0.05 7 240 
C.06 7 
VIMO (with ageing) 3.590 59.4 0,05 LO 330 : ‘2 


“7 in the numerator - results obtained by the appromimation 
methods in the denominator — results of harmonic Analysis. 
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| SS 
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|| ‘TYTLE: Investigation of the hardening and structyral stability of austenitic alloys after | 
high-temperature thermomechanical treatment 1% 


SOURCE: AN SSSR. Nauchny*y sovet po probleme zharoprochny*y aplavov. Issiedovaniya | —~ e 
staley 1 splavov (Studies on steels an oys). Moscow, -VvO aka, 4, 331-3385 js 


TOPIC TAGS: thermomechanical treatment, alloy hardening, alloy structure, alloy 
‘crystallization, austenite, alloy heat resistance, alloy hardness, plastic deformation, 
alloy steel, austenitic steel 
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were studied in relation to recrystallization in alloys rolled at a rate of 1.5 m/min at 


950-1150C. Samplesfor rolling were 11. 5x11,5X60 mm, 
mm. Special insulation was used during upsetting 
were cooled in water after plastic deformation. 
hardness measurements, while structural stability a 
measurements showed that all alloys selected in the test showed a UM 
after the usual thermal treatment. 


analysis. Hardness 
higher hardness than 


and for upsetting were 50x50x7 0 


The effects of aging were studied by 
was measured by microstructural 


The diffe 


comparison with the usual hardening procedures was 15-20 kg/mm“ even after high 


temperature thermomechanical treatment at 800C for 32 hours. 


obtained for other heating 
after high-temperature thermomechanical 
It is noted that aging 
and that lowering of the rate of 
avoiding "critical" fields where distorted 


% tion, and altered the grain boundary 
These results lead to new possibilities 
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to redistribution of defects, 


to find the effect 
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Similar results were = 
and aging temperatures. Impact toughness was also higher 

treatment (12-13 kg-m/ cm” instead of 5-7). 
of the investigated alloys, ... 
Microstructural analysis also 8° 
toward recrystalliza- : 
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| ACCESSION NO: AP4009386 8/0126/63/016/006/0918/0921 
AUTHORS: Sokolkov, Ye, N.; Surkov, Yu. P. 


; TITLE: Substructure formation in austenite steel during plastic deformation at 
| high temperatures 
| SOURCE: Fizika metallov i metallovedeniye, v. 16, no. 6, 1963, 916-921 


TOPIC TAGS: austenite steel, steel, steel substructure, plastic deformation, high 
temperature deformation, Cr-Ni-ln steel, W alloy, Mo alloy, steel microstructure 

| ABSTRACT: The effect of temperature and deformation velocity on the formation of 
substructure in steel was studied in the process of plastic deformation at hi 

; temperatures. The samples consisted of Cr-Mn austenite steel (0.37% C) alloyed 

; with W and Mo. Their substructure (revealed by etching) was studied microscop- 
‘ically and the structure patterns were photographed. It was established that a 

| plastic deformation of the metal at 1000-1200C and at deformation velocity 0.015- 
/ 0.0035 1 /sec caused the appearance of substructure. The size of the substructure 
‘elements increased with the increase in temperature and with the decrease in 

; deformation speed. The origin of the substructure observed was explained by the 

. redistribution of dislocations in the process of deformation at high temperatures. 
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tion 25-30%) at 800, 906, 950, 1000 and 1100°, with subsequent quenching in water i 
| to prevent recrystallization. Some of the Samples were age-hardened at 750° for —! 
four hours. This treatment breaks up the grai ist 
With an increase in the deformation temperature the 
ture is reduced until there is almost no noti 
, 4 1150°, Elimination of lattice imperfections with increased 
companied by softening of the material. With age-hardenin 
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TITLE: The effects of high-temperature thermo-mechanical treatment 
on the heat resistance of KhN77TYuR alloy na 


] | 
SOURCE: Fizika metallov i metallovecentye, v. 17, no. 6, 1964, 
845-852 


> , 
TOPIC TAGS: nickel alloy, chromium, containing alloy, aluminum con- .. 
taining alloy, creep fyate, recrysta:lization, boron containing alloy, = 
KRAN77TYuR alloy, thérmo mechanical treatment, heat resistance ; 


ABSTRACT: The method of hot plastic deformation comb ned with quen~ | 
ching was used to enhance the stress~rupture strengthisof austenitic 
steels. The authors investigate the possibility of applying this 
combined method to KhN77TYuR, a limonic-type alloy. Specimens 

11. 5 x 11.5 x 70 mm were annealed at 1080C for 8 hr. and rolled 


with a reduction of 25% at a rolitag speed of 1.5 m/min. The process 
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4 : a 
of recrystallization was suppressed by water cooling the specimens 
immediately after plastic deformation. All specimens were aged at sa 
J50C for 16 hr. Hardness was 285 HB, At 550C and under a stress of © 
90 kg/mm, the rupture life was extended from 4 to 100 hr while the it 
creep rate decreased from 4-8 x 10724 to 8 x 10714 per hr. Above the. i 
500—600C range a deterioration of strength characteristics was ob 
served. The authors attribute the adverse effect of the combined me-  ~ 
thod at 750C to the recrystallization during testing and to a possible 
higher rate of coagulation of the strengthening phase. The decrease... 
in the creep rate and the increase of the rupture life were verified ~~ 
by x-ray method. The authors point out the formation of a polygo- 
nized substructure and to a boundary distortion in the form of char- 
acteristic serration during high-temperature deformation. They con~.-~ 
tend th the substructural boundaries impeded the travel of dislo~ «.. § 
cations! ‘during creep, while the distortion of the grain boundaries 
lowered the susceptibility to intercrystalline failure. The authors [i 
suggest that the method of investigation may be insufficiently deve- 
loped for an exhaustive interpretation of the results obtained and 
of the peculiarities of the structural state of the material. Orig. 
art. has: 5 figures. 
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Effect of the temperature of plastic deformation on the dislocation 
structure of silicon iron. Fiz. met. i metalloved. 18 no.22226~232 
Ag ‘th (MIRA 18:8) 


1. Institut fiziki metallov AN SSSR. 
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AUTHOR: _Sokoikov, Ye. N.$ Sadovskiy, Ve D, 


TITLE: Effect of high-temperature thermomechanical treatment bu i? ol 
impact endurance of structural low-alloy steels 1 ay 
\8 fear 
SOURCE: Fizika metallov i metallovedeniye, vse 18, mo. 4, 1964, 
584-589 q " 


TOPIC TAGS: low alloy structural steel, 3O0KhGSA steel, Z0KDN4 steel, 
steel impact endurance, high temperature thermomechanical treatment, -. 
thermomechanical treatment ae 
ABSTRACT: Low-alloy structural steels—-3OKhGSA and 20KhN4 (0.234C, 
0.64Cr, 4.04N1i, 0,.5%Nn)-——-were subjected to high-temperature thermo~ 
mechanical treatment (VIMO) and tested for endurance in repeated in- 
pact bending. The VIMO consisted in heating steel billets to 1200C, 
furnace cooling to 900C, roiling at this temperature with a 25-30% © 
reduction, water quenching, and tempering at temperatures ranging 

from 200 to 650C for 4—6 hr. In tests, the impact energy of pe es, 
15 kg*°cm was applied at a frequency of 600 per min, The test results. - 
showed that the VTMO increased the impact endurance of both steels 
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(i.e., the number of impacts sustained to failure) by 2—3 times that - 
of conventional heat treatment, The effect of VTMO depended on the ane 
tempering temperature, Tempering at 200--375C tripled the impact en- . 
durance, whereas tempering at 550—~650C increased it only 1.5 times, 
Prolonging tempering at 550C to 8 hr had no additional effect on the 
impact endurance. Examination of the microstructure of fractured 
specimens showed that, regardless of the temperature of tempering, 
the VIMO promotes development of the "scraped" or "lapped" zone at os 
the fracture surface, which is associated with a slow development of <) 
fatigue cracks, qg The VIMO also suppresses brittle intergranular faile---":° 
ure in the eoaclke accelerated development of a.crack, Higher impact. 
endurance is also associated with the improved homogeneity of the . 
_ structure, which probably is a determining- factor. inthe effect of 
the VIMO. A higher hardness of the material resulting from such. =. 
treatment also favorably affects the impact endurance. Orig. ‘art. 
has: 5 figures, 


ASSSOCIATION: Institut fiziki metallov AN SSSR (Institute of the 
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NIKOLAYEV, V.Rv; red. 

[Problems of contemporary physiology] Problemy sovremennoi 
fiziolopii. Moskva, Izd-vo "Znanie," 1965. 31 Pp. (Novoe v 
zhizni, nauke, tekhnike. VIII Seriia: Biologiia i meditsina, 
nodel2) (MIRA 18:6) 

1, Vsesoyuznzye fizielugicheskoye obshchestvo imeni J.P. 
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Rusinov). 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4" 


"A . 
PPROVED FOR RELEASE: 08/25/200 CIA-RDP86-00513R001651930002-4 


| __.USTREIeEY AEREREeeseMraee 
simian, UB ROIS a cu STEN psa Clete AERO ree en 
= a aia — TC a P sas oo << 


SSeaseth 


bam 


P 
SOURCE CODE: UR/0370/65/000/005/0149/0155 


~ 


Y Y, a 
N. (Sverdlovsk); Shteynbe M52) 


AUTHOR: Smirnov, M. A. (Sverdlovsk); Sckolkov, Ye. 
Senn SS 6% SF 


4, (Sverdlovsk) 74 SS 


AP5026 363 


ORG: none 


TITLE: Effect of plastic deformation temperature on the kinetics 
austenite steel 55 


in heat resistany/ 
5 


SOURCE: AN SSSR. Izvestiya. 
al 


Torte TAGS: utonastiSae apes Yar ela sppgehephermnbrateary: ani heat Tete 
nen sohid mec cal property, phase com sition 
_ ABSTRACT: The effect éf the temperature of plas, ic deformapion on the kinetics of 
|, age hardening in heat resistant austenite EI481/ and EI612K' Steels was investigated. 
d with Cr23Cg and VC cearbi 
Steel samples (13 x 13 = 70 mm 
rv 2 hours and then cooled to 110-400°C at a rate of 500°C/ 
minute. Next, the steel samples were soaked for 3 minutes, first in a furnace at 
1100-700°C and then in a salt bath at 600° and 400°C. Following this, one portion 
of samples was deformed prior to hardening (reduced by 25-28%), and another portion 
was hardened directly. Some samples were quenched in water (directly from 1180°C) 


and subjected to deformation at room texperature. The E1481 steel samples were hard- 


of age hardening / 


Metally, no. 5, 1965, 149-155 


des and £1612K steel was reinforced ee! 
) were heated to 1180°C, 


. ; UDC: 669.)9.018.44-157.8 
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ened at 650°, 700°, 750°, and 800°C; and E1612K steel samples were hardened at 700°, 
750°, and 800°C. Flastic deformation on steel age hardening increases with deforma- 
tion temperature as well as with the rise in age hardening temperature. In contrast 
to EI612K steel, high-temperature plastic deformation in EI481 carbide steel results 
in reduced strength due to age hardening at 700°-800°C. Cold and warm plastic defor-| 
mations accelerate these coagulation processes in the hardening phase which are bene+: 
,ficial from the material hardness viewpoint. For EI612K steel, the domains located 
{| ‘mext to the grain boundaries are more dense after the high-temperature plastic de-— 
: prometion than either after direct quenching or after warm deformation. : 


. , Fig. 1. Variation of lattice parameter 
Mal of. the solid solution of EI481 steel as| 
: a function of time. (Light symbols indi- |. 
’ gate 650°C; solid symbols indicate 800°C). 
_ J+e-directly quenched samples; 2--plastic 
_ deformation at 20°C; 3--plastic deformation 
. at 600°C; 4--plastic deformation at 900°C; 
»  §e-plastic deformation at 1100°C. 
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Fig. 2, 
a--650°C; 


? ac 
Dependence of EI481 steel hardness 
b--750°C; where numbers c 
1--quenched steel; 2 


--deformation 
600°C; 5--deformation at 900°C; 


108 Fe, WUE 
upon aging duration at 650°C, 
correspond to various steel treatme 
at 20°C; 3--deform 
6--deformation at 10 


@e 


nt conditions: 
ation at 400°C; 4--deformation at 
00°C; 7--deformation at 1200°¢C, 
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Fig. 3. Dependence of EI612K steel hardness upon aging duration at 700°C after vari~ 
ous treatment: 1--quenched steel; 2--deformation at 20°C; 3--deformation at 400°C; 
4--deformation at 600°C; 5--deformation at 900°C; 6--deformation at 1000°C; 7-~defor- 
‘mation at 1100°C. ede 

The steel microstructures were determined in cooperation with Y. A. Yudin. Orig. art.|_ 
has: 4 figures, 3 tables. SY,S5 
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Inrrues Aus forming of metals and alloys i, = : YP 

i 


(SOURCE: Fizika metallov i metallovedeniye, v. 19, no. 2; 1965, 226~ 240 

| 

\TOPIC TAGS: ausforming, hardening method, structural steel, austenitic steel, high ! 
temperature metal 4 : 


| a 
lABSTRACT: The authors review ausforming asa method for hardening metals and en ee 
jalloys. The method was introduced at the Institut fiziki metallov (Institute of - 
Phyzics of Metals) in 1954, Ausforming consists of a combination of plastic defor~ 
mation at temperatures higher than recrystallization temperatures, and tempering 
i(avoiding recrystallization p pyocesses). The method is based on taking advantage of ie 
ithe peculiar structural state’which arises during high temperature plastic deforma- | 
ition. This structural state is distinguished by serration of the grain boundaries © | 

and by the appearance of a system of slightly disoriented fragments in the bedy of: 
ithe grain with a characteristic fine. structure, ° These structural. imperfections, eee 
combined with concentration irregularities which ¢ arise ae high Eemperature ; eae 


| eat 2s 
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| 
} 
‘plastic deformation, improve the thermal and mechanical stability of the alloys. 
‘Ausforming improves the. strength and ductility of structural steel alloys as well - | 
‘as reducing reversible and irreversible tempering brittleness and incre sing fa- 
itigue strength. The fragmented structure and serrated i ject result in = | 
‘improved refractory properties (reduction in_creep rate) improvement in durability | 
;and ductility). This means that ausforming may be used for hardening refractory © ila 
‘steels and alloys at temperatures of 600-650°, and in short tests (less than 10 J 
_jhours) up to 900°. Ausforming is already industrially feasible, and it is recom- : 
imended that the method be used for hardening alloys tobe used in parts which will 
joperate at temperatures of 500-6509... Orig. art. has: 14 figures and 1 table.. 
f 
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Me AUTHOR: Sokolkov, Ye. N.; Smirnov, M. A. Shteynberg, M. M.; Nichkova, M. M. o 
Se en ee et a ee 

' {TITLE: Effect of the temperature of plastic deformation on the kinetics of sging/’” 3 

lof oe austenitic steel strengthened by carbide precipitation i 


J |sourck: Fizika metallov i metallovedeniye, v. 20, no. 1,,1965, 120-127 


o. th 57 % 

~~ {TOPIC TAGS: steel treatment, thermomechanical treatment, austenitic chromium 
_ {steel, nickel containing steel, manganese containing steel, carbide precipitation. 
{strengthened steel /EI481 steel 


BSTRACT: The effect of the temperature(of plastic deformation on the kinetics of - 
{aging of heat-resistant austenitic EI481'steel [0.36% C, 12.4% Gr, 7.5% Ni, 8.9% Mn] - 

1.232 Mo, 1.253 V, 0.25% Ni, and 0.5% Si] has been investigated. The steel was aus~ |. 
tenitized at.1180C, cooled:rapidly.to°1100—400C:or to room-temperature, rozled wit 
reductiora of up toc26%, and.immediately water quenched. ‘his: was f6llowed.by aging: fo: 
{1256 hr at 650; 700; 750, and 800C. It.was found that: plasitic deformation.aé abl the i 
vestigated temperatures intensified decomposition of austenite and coagulation of” 
the carbide phase and facilitated recrystallization, during subsequent aging. The i. 
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Me jlower the deformation temperature, the more intense the austenite decomposition,! © aii 
Mm je.g., after aging for 1 hr at 650, austenite decomposition was. 30% in the metal de-| 
am | formed at 20C compared with 11% in conventionally quenched metal. On cooling from j/i 
m@ jthe austenitizing temperature (1180C) to 1100—700C, a partial decomposition of the | ~ 

mem | SOlid solution occurred. In specimens quenched from these temperatures without de~ 

m |formation, & noticeable decrease in the strengthening effect of aging at 700—800C | 
| {Was observed. Plastic deformation at 20C and at 1100—400C produced noticeable )| 
-| strengthening only by aging at 650C. With increasing aging temperature (700—800C) 
Meee (22 appreciable increase in strengthening as compared with conventional heat treat- 
fue j ment was obtained only after deformation in the 900—#00C range. It is concluded, - 
fame jthat in steels such as EI481, which are strengthened\ y carbide precipitation, no’ |. 

§ |significant strengthening by thermomechanical treatment can be obtained owing to j. - 
an intensive coagulation of the precipitated carbide phase. On.the contrary, in | ae a 


steel such as EI612K}\"in which an intermetallic compound is precipitated, a higher - | 
degree of strengthening can be obtained by changing the kinetics of aging since the} 


| coagulation of the strengthening phase proceeds at a substantialiy lower rate.(Orig. 


art. has:, 5 figures and 2 tables. 2.9 [MS] oo 
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TITLE: Effect of conditions of high temperature heat and mechanical 
treatment on the thin crystalline structure of chromium-nickel- 


manganese austenitic steel cfs 
W035 


pene Fizika metallov i metallovedeniye, v. 20, no. 4, 1965, 
561-565 


TOPIC TAGS: crystal structure, austenite steel, chromiuz steel, 
nickel steel, manganese steel, work hardening, metal heat treatment, 
plastic deformation/ EI481 chromium steel 4 | 


ABSTRACT: A study was made of the fi crystal structure of 
chromium-nickel-manganese steel BI481!/4s a function of the conditions 
of high temperature heat and mechanical treatment: temperature and 
degree and rate of deformation. Samples with dimensions 50 x 50 x 

75 mm were heated to 1200°G, held there for 1.5 hours, and deformed : 
at this temperature and at 1100 and 10009 after cooling in the furnace 


UDC: 669.15.018.45_ 
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Deformation was done by 25-30% ypsetting in a press at a rate of 
0.015, 0.0075, and 0.005 i/sec (the degree of deformation was evalu- 
ated by the change in height of the sample). After deformation (with-|. 
in 1-2 seconds), the samples were quenched in water. The test samples 
were subjected to metallographic and x-ray structural analysis. Study 
of the microstructure (illustrated in the article) shows that, as a 
result of high temperature heat and mechanical treatment, there 

. appears a structure whose elements depend substantially on temperature 
and the rate and degree of plastic deformation. Treatment at 1200° at 
& Minimum deformation rate leads to formation of subgrains with an 
average size of 30-40 microns. A decrease in deformation. tempera- 
ture to 1100° decreases the size of the subgrains to 15-20 microns. 
X-ray studies show that, in samples which have undergone conven- 
tional annealing, the grains have a sufficiently clear character 
with a small radial washing out, which probably indicates a certain 
elastic microdeformation of the lattice. For material subjected to 
high temperature heat and mechanical treatment, the x-ray studies” ; 
indicate the formation within the grains of large mutually unoriented 
regions of the crystal lattice, that is, fragments. The magnitude 
of the plastic deformation has a complicated effect on the formation 
of the thin crystalline structure. At small reductions, the frag- 
mentation of the structure is observed mainly in regions near the 
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' gime of aging (reducing the aging temperature to 730°C) makes it possible to optimize both ~ 7" 

| strength and plasticity. For steel EI612K (single-stage aging at 700°C for 25 hr), plastic 

| deformation over the entire range of temperatures considered (up to 100°C) enhances the 

steel'y strength but its plasticity remains low; this can be remedied by introducing two-stage: 
(aging) ut then strength is not as high. By contrast with EI481 steel, the optimal mechanical; 

properties in hot tests of E1612K steel are assured not by high-temperature deformation but [ 

by warm and, particularly, cold deformation. The differences in the strain-hardening 

kinetics of these steels are chiefly due io the diffe¥ences in their kinetics of aging and in the 

distribution and, particularly, coagulation rate of the particles of their hardening phases 

(carbide phase in the case of EI481 steel and interntetallic phase in the case of E1612K steel). 
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; | structure and intensity of the (220)q and (311},, reflexes, with measurements of the 
| yattice constant of the solid solution. Hardening phases were {solated by means of 
electrolytic dissolution. Texture was examined following various regimes of defor- 
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mation. Prior to their radiographic examination the specimens were heated to 1180°C 
for 2 hours, whereupon they were partially cooled at an average rate of 500 deg/min 
to various temperatures within the 1100-400°c range. The exposure to various partial- 
cooling temperatures in the furnace (1100-700°C) and in a salt bath (600 and 400°C) 
lasted 3 minutes, After this part of the specimens was deformed at these temperatures | 
in 4 grooved rolling mill with 25-30% reduction in area and with subsequent water , 
quenching, while the other part was quenched without prior deformation. It was est- 
ablished that quick partial cooling leads to the cowminution of grains into fragments, 
Plastic deformation at 1100 and 1000°c intensifies this fragmentation of structure, - 
At lower deformation temperatures (900-20°C) the formation of fragmented structure is 
not observed. Decomposition of the supersaturated solid solution was observed through 
out the temperature range investigated. Texture-formation occurs already in the’ pre- 
sence of relatively small deformation (20-30%) and this must be taken into account, 
Since texturedness of the material complicates the analysis of radiographic data, 
Roentgenograms of the specimens display a large number of Laue reflections, as well. 
as isolated distinct reflexes (220), and (311)g. The Laue reflections often consist - 
of two spots displaced relative to each other and linked by a common background; the 
reflexes (220), and (311)g became subdivided into several overlapping subspots; all 
this points to an intensive fragmentation of the grains, particularly on partial cool 
ing to 800-700°C. Orig. art. has: 3 figures and 2 tables. . 
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ABSTRACT: High temperature thermomechanical treatment, concluding with deformation of 
the material at increased temperatures, and then cooling, eliminating the development 
of recrystallization due to the birth and growth of new grains, leads to a 


considerable improvement in the heat resistance properties of steels and alloys. ‘he 
present article considers the effect of high temperature thermomechanical treatment at 
a small deformation rate ( 9,003-0.004 sec”) on the heat resistance of alloy 
KnN77TYuR. Samples with a size of 50 x 50 x 75 mm were heated to a temperature of 
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ABSTRACT: . The electronic structure of iron in ferrocene polymers and the crosslinking 

of such polymers was studied from Moessbauer spectra, measuring the dependence of the 
regonant absorption of J-ray quanta on the relative velocities of source and absorber. 
Cobalt57 served as the source, and the polymers used as absorbers included soluble and 
insoluble polyferrocenes, polyvinylferrocenes, and copolymers of ferrocene with acetone, | aa 
naphthalene; alpha~bromonaphtlalene ;\ p-dichlorobenzene ‘\galicylaldehyde, benzaldehyde, ‘ 
and phthalaldehyde. All soluble polymers gave spectra at 80K similar to those of ferrocen: 
and its derivatives, with doublets and approximately 10% Moessbauer effects. At room — 
temperature, the Moessbaver effect of such polymers was smaller than for ferrocene, — 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4 


SABA Be UI OSTA STA Y RETASI SI CE SE IGET SPECTER SU PLETE GENTS STAR REAPS Sot ae ata RE Te creer ee emma 


L 2329065 
_ ACCESSION NR: AP5000915 O 


indicating the high movability of ferrocenyl radicals in the polymeric structure. Insoluble - 
polymers showed a marked decrease in quadrupole scattering as compared with ferrocene —- 
derivatives or soluble polymers. The spectra showed characteristics observed for ferri- 
cene salts and the formation of ferricene cations by electron detachment from iron. 
Moessbauer effects at room temperature were significantly higher than the effects mea- 
os sured for the soluble polymers. The difference is ascribed to the crosslinked structure S 
ae and rigidity of molecules in the insoluble polymers. The presence of two doublets inthe —. 
oe 80K spectra of insoluble polymers corresponds to the electronic structures of iron in we 
conjugated three-dimensional links and in ordinary ferrocenyl links of the linear polymer 
aa fraction. Thus, the Moessbauer spectra can be evaluated to estimate the degree of cross- ~ 
= linking in polymers of ferrocene. By accounting for the concentration of iron in the poly- 
; mers and for the dimensions of absorbers, the measured values can be reduced tothe  —... 
absolute probability of Moessbauer effects in ferrocene polymers, Tk. The degree of 
crossHnking is defined by the relation te Pant 24 ete 2 eee 
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where a; refers to linear and ag to crosslinked fractions of the polymer. Orig. art. has: 
- L table, 1 figure and 2 formulas. 
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After construction of the Ust-Kamenogorsk Hydroelectric Fower 


Plant (Ust!-Kamenogorskiy Ges), a water reservoir with a capa- 


city of 0.66 cu km was created. 
voir had depths of more than 40 m. 
The total winter 
For the study of temperature conditions in the re- 
thermic cross-sectional measurements were taken twice 


ed to 220 cu m/sec. 
3,5 cu km. 
servoir, 


every month at points located 0.2 and 1.0 km upstream 
Ice conditions of the tailrace were observed periodically. 


dam. 


Ice formed on the reservoir much sooner than 
The first river ice formed approxi- 
The lower part of the reservoir was 


difference being 10 days. 
mately 60 km from the dam. 


The lower parts of the reser- 
The winter discharge anount- 
delivery was approximately 


from the 


on the river, the 


covered with ice within 7 days, apparently the result of con- 


siderable thermic reserves 
ditions prevailing 


Card 1/4 


in the reservoir. 
in the water reservoir showed the following 


peculiarities: during the winter the temperature of the water 
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water to remain near the bottom in a stationary shelf, on top 
of which the colder water moved with little mixing effect. 
In addition, the density of water with temperatures between 4y 
5 C differs less than by 1:100,000 parts, a fact slowing down 
interchange and explaining bottom temperatures higher than 
+ 4 C. A slow, but continuous temperature increase was ob- 
served at bottom levels during the winter. The temperature of 
water which left the upper head was generally higher when the 
intake was near the base of the dam. However, the depth of the 
intake had little influence on temperature values in reservoirs 
with high capacity intakes, where the entire active profile. 
was involved in the interchange process. Ice conditions at the 
tailrace changed after the power plant had started to ‘operate, 
No sludge entered the lower head, and freezing of water was 
retarded by water above O C leaving the reservoir. The flow 
of ice on the reservoir started 2 weeks later than under natural 
conditions, and no ice was thrown over the dam. The area ad- 
jacent to the dam was covered with an ice sheet with tempera- 
tures of -20 to -30 C. The preparation of new thermic cal- 
Card 3/4 culations for deep reservoirs with flowing (circulating) water 
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is required, because the existing data are based on shallow 


reservoirs, with a single layer of liquid, confined between 
the ice and the bottom. 


The article contains 2 figures, 1 table and 1 Russian reference. 


AVAILABLE: Library of Congress 
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SCKOLNIFOV, fe U. 


A. Pe Kondr .tskiy and N. G. Sokolnikoy, bosobiye dlya labvrantov cefiro-maslichno 
promyshlennos ti fiarmal for Laborator, Workers in the ussenbial-wil tntustr. 
Pishchepromizdat, 10 sheets 


Sives the general concepts of essential oils and their use in the national economy. 
Describes the mathods of orecessinr the raw materials for essential oil, the control 
of production and the questions of the quality of the finished product. A table is 
annexed showinr the technological indexes in processing essential-oil raw-mzterial. 

"he book is a manual for laboratory workers in the essential-oil industry. 
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The use of two plates in the preparation of geranlol and / 7 
eugeno! from essential oils. —P. Sokol’nikov.  Pish- 
chevaya Prom. 1044, No. 10, 20.—The inclusion of two 
plates in the still pot instead of one during the steam disto. 
of geraniol and eugeno!l {row essential vils increases the 
wields of these products by 515%. S. Gottlieb 
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KONDRATSKIY, a.P.; SOKOL'NIKOV, N.P.; SKVORTSOVA, N.I., kandidat khimiche- 
skikh nauk, “redaktors °° 


[Manual for laboratory workers in essential-oil enterprises | 

Rukovodstvo dlia laborantov efiromaslichnykh predpriiatii. 

Moskva, Pishchepromizdat, 1953. 126 p. (MLRA 7:3) 
(Essences and essential oils) 
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Continuous apparatus for processing essential oil from coriander. Masl.-zhir. 
prom. 18 no.9:18-20 S '53. (MLRA 6: 9) 
1. Glavparfyumer. (Rssences and essential oils) (Coriander) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4 


SARE RST FSS TE % 
SEL eee a EP 


i oats 


‘SOKOL' NIKOV, N.P., inzhener. 


Processing mint in the continuous apparatus ele rela 
_A.Moskaley. Masi.-zhir.prom. 19 no,7:21- as, 
vazov and S OB e sy 
1. Glavparfyumer. 
(Mint oil) (Extraction apparatus ) 
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¥” Experimonts on” extraction of azalea” flowers. N. P-. 1 
Sokol'nikov. 2€asledolne-Zhirocaya Prom, 20, No. 2, 27-9 : 
“TIDSSY=-Eitn. of oll from Azalea pontica with petr. ether /'}d 
: (b. 36-70°) has shown that the extn. of oil at the begining == 
f U $ R of blossom formation is vital, that both flower buds and 
§. e ‘open flowers should be extd., and that it is necessary to | | 

, harvest the blossoms in dry weather and process them the 
: same day. Tucy should be extd. twice succession: for : 
39-50 aud 20 min., resp. Vladimir N., Kyukoysky. Ae 
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Use ef equipment treated with bakelite in the production of 


essential and extracted oils. Masl.-zhir.prom. 21 ne.5:30-31 
'56. (MERA 9:10) 


1.Glavparfyuner. 
(011 industries--Equipment and supplies) (Bakelite) 


a p PPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930002-4 


ai eecerie cee eer 


res 5 


SOKOL' NIKOV, N.P., inzhener. 
in blossoms and petals, Masl~zhir. 
Mechnaicsl fermentation of the rose aie 

prom, 23 no.3:38-39 "57. om : 


1. Vsesoyuznyy nauchno-issledovatel’ skly institut sinteticheskikh 4 


natural 'nykh dushistykh veshchestv. 
(Roses) (Fermentation) 


(Oil industries--Equipment and supplies) 
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SOKDL i TKOV wis ven Invnener: KASHNIKOV, V.V., inzhener. 


evens 
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on _ Masl.-zhir.prom, 23 no.6: 41-44 157. 
Continuoua co:obator D ae 


1. ¥sesoyuznvy nauchno-issledovatel'skiy institut ginteticneskikh 


i natural'nykh dushistykh vesnchestv, 
(Eugenol) (Distillation apnaratus ) 
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SOKOL'NIKOV, N.P., inzh,; KONDRATSKIY, A.P., prof. [deceased]; VOYTXEVICH, 
S.A., kand.khim.nauk, retsenzent; SKVORTSOVA, N.1I., kand.khim, 
nauk, spetsred,; KALMENS, R.I., red.; DOBUZHINSKAYA, L.Y., 


tekhn,. red. 


[Production of essential oils] Tekhnologiia efiromaslichnogo 
proizvodstva. Moskva, Pishchepromizdat, 1958, 201 p. (MIRA 12:6) 
(Bssences and essential oils) 
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SOKIL'NIXOV, N.P., inzh, 


Tishchenko fractionation apparatus, Masl.-zhir. prom 24 no.3240 
158, (MIRA 11:4) 


1, Vsesoyuznyy nauchno~issledovatel'skiy institut sinteticheskikh 4 
natural'nykh dushistykh veshchestv, 
(Peppermint o11) (Distillation apparatus) 
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SCKOL'RIKOV, &. I. EATETEE 


wesr/Medicine - Blood Pressure, High May 1948 
_ , Medicine - Balneology and Balnevtherapy : 
“galneotherapy of Hypertonic Disease sf .Oy ts Sokol' 


pikov, Prof B. A. Gintaberg, Ye. I. Ugreninova, Cen. 
Inst of Health Resorts, 2 pp 


"Bov Meditaina" No 5 
Balneotherapy ie one of active methods of curing 
hypertonic disease, being indicated in every atage 


except final one. Describes effects of carbonate 
end radioactive baths. 


ee 71666 
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G. I. SOKOL' wl KOV 
USSR (600) 
Blood - Circulation 


jdrenalin, arterenol and their role in the pnysiology and pathology of clood 
circulation. Yop. pat. serd.-sos. sist. no. 1. i952. 


9. Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl. 
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. Proteoses and their importance in the pathozenesis and 
clinical treatinent of hypertensive disease. 0. 1, Sokol’. 
vikoy and I. K. Grabenko. Trudy Inst. ABIATT Bes pi, 
“Navdiviogii, Aked. Nauk Gruen, SuS.B. 2, 470-87(1953}; 
Referal. Ziur., ivi. 1954, No. 32730.--Bland from pir- 
tienta sulfering from ipertensive disease (HD) was analyzed 
Jor the praduets of Lrotein metabolism. Phe < tiriovenous 
difcrenve in the avit, of the so-called proteoses (primary 
products of the protein leyradation) was used aa an index of 
the intensity of the muscular atrophy, Normaliy, the amt, 
of proteases ix higher in the erterial than In the venous 


blood; during ID this diferenes disappeared. The 
threshold of the ppen. of blood proteins by 1% Fe(OH), 
soln. was lowered during the disease. The activities of. 
cytuchrome oxidase und of succinic dehydrogenase also 
were detd. in several tissues. Conclusion: During HD the. 
oxidative processes are deeceascal while chose of hydrolytic - 
character are inereasedd in the tissues. EB. Wisrbieki__ | 
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FOCEL'SON, L.I., prof., red.; SOKOL'NIKOV, O.1., rede; GRITCHENKO, 


H.V., red.; BEL'CHIKOVA, Yu.5., 


tekhn. red. 


{Disability evaluation in internal diseases] Vrachebno-trudovaja 
Moskva, Gos.izd-vo med. 
(MIRA 13:11) 


ekspertiza pri vnutrennikh bolezniakh. 


Lit-ry, 1960. 349 p. 
(DISABILITY EVALUATIOw) 
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SOKOL'NIKOV, O.1., prof. 


4 : N '61. 
Young science of old age. Zdorov'e 7 no.11:10-11 Ae 


RA 14:11) 
a (OLD AGE) 
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SOKOL'NIKOV, 0.1,, doktor med. nauk, prof. 


"Therapeutic physical culture in a clinic for internal 
disease™ by V.N.Moshkov. Heviewed by 0.1.Sokol'nikov. 
Vop.kur.,fizioter. i lech. fiz. kul't. 28 no.2 sa ie antes 
Mr-Ap'63. 3 
(PHYSICAL THERAPY) (MEDICINE, INTERNAL) 

(MOSHKOV, V.N.) 
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KHARTSIYEV, N.e3$ SOKOL'NIKOV s Ve 
ewe aie hing. Avt. 
(MIRA 14:2) 


Practice in the mechanization of motor vehicle was 
transp. 38 no. 5:52 My '60. 


(Motor vehicles—Maintenance and repair) 
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SBS SCE Fi FRERETE SERS ELIE 


SOKOL'NIKOV, V.I., master 
epg CEP RS 


moeenenia 
We are mechanizing labor-consuming processes. Elek. i tepl.tiaga 2 
no.4:27-28 Ap '5%. (MIRA 12:3) 


1, Instrumental‘nyy tsekh depo Dema, Ufimskaya doroga. 
(Electric locomotives--Maintenance and repair) 
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SALADS IRL BARA CUNEO AREER 


SOKOL'NIKOV,V.M., kandidat tekhnicheskikh nauk 


Formation of ice in Baikal during the spring-summer period. Priroda 
WY no.9:116 S 155, (MERA 8:11) 


1. Baykal'skaya limnologicheskaya stantsiya Akademii nauk SSSR 
(Baikal, Lake--Ice) 
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2 TASS ASTOR STA SEH WI ae Ra iy Bs 


Seo ete 


SOROLI EIKO, V.M. 


Séna Cantares in the formation and crow 
th of 
Baik, limnol. sta. 15:58-64 '9?, anaes Gaal paar 
(Ice on rivers, lakes, etc, ) 
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